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P
lant reproduction requires proper development of pollen grains from the male spores, which are the result of
specialized cell division called meiosis. Meiosis involves two rounds of chromosome separation.
(Chromosomes are the carriers of genetic material.)  In order for chromosomes to separate, a tiny
intracellular structure called a spindle is required. If the spindle is not organized correctly, the chromosomes
will not separate properly, leading to abnormal pollen development. Since very little is known about how the

spindle is formed, Chen et al., in research supported by USDA-NRI, describe the analysis of a gene from the plant
Arabidopsis thaliana. This gene called ATK1 codes for a protein that can move along tiny fibers that make up the
spindle. When the ATK1 gene is inactivated, the cell’s fibers cannot be organized into a correctly shaped spindle. As a
consequence, chromosomes do not move properly and meiosis can not be completed normally. The authors propose
that the ATK1 protein is a rod that associates with one fiber at one end and moves along another fiber at the other end.
By “holding on” to one fiber while “walking along” another fiber, the ATK1 protein helps organize multiple fibers into a
spindle that functions the way it should. This research opens the door to a better understanding of the mechanics of the
spindle, which may result in improved crop plants and agriculture.


